Many physical and biological objects may be con sidered as coupled nonlinear oscillators [1] . Particu larly, intrinsic Josephson junctions (JJs) in high tem perature superconductors are studied from this point of view often [2] . An attractive feature of intrinsic JJ is a generation of coherent radiation in terahertz region and this feature is investigated intensively today [3, 4] . A coupling between junctions plays an important role: it leads to multiple branch structure in the current voltage characteristics (CVC) which have the addi tional in compare with single junction case features like the breakpoint (BP) current, the BP region width and the transition currents between branches [5] [6] [7] [8] . It was shown that the BP in CVC is a manifestation of the parametric resonance in this system when the Joseph son oscillations create a standing longitudinal plasma wave perpendicular to the superconducting layers. The parametric resonance features were observed experi mentally recently [9] .
A well known feature of single long Josephson junction is the traveling wave along the barrier [2] . It was noted [10, 11] that the system of capacitively cou pled JJ has a plane wave which corresponds to the lon gitudinal Josephson plasma propagating perpendicu lar to the junctions. The sharp resonance peak in the microwave absorption spectrum obtained in Bi 2212 by Matsuda et al. [12] has been identified with this col lective Josephson plasma mode. Instability of the lon gitudinal plasma oscillations was discussed in [11] and it was proposed that the multiple branches are caused ¶ The article is published in the original.
by the freezing of the collective LPW into the static charge density wave.
In this letter we demonstrate the additional branch in CVC of coupled JJ which corresponds to the charge traveling wave along c axis when the junctions are in rotating states. Such branches were not investigated before. Transitions in hysteresis region from the outer most branch (OB) to the traveling wave branch (TWB) and between the TWB with different wavelengths are found. We demonstrate the appearance of the TWB at I = I c as well which originates from different branches of CVC including the zero voltage branch. A different dynamics of correlation functions for the TWB and for the OB is shown. We find the effect of the microwave irradiation on TWB, which allows the experimental testing of this branch.
To simulate the CVC we investigate the phase dynamics in the framework of the capacitively coupled Josephson junctions with diffusion current (CCJJ+DC) model [13] [14] [15] , which is determined by the system of dynamical equations (1) ( 2) for the gauge invariant phase differences ϕ l (t) between superconducting layers (S layers). Here, α and β are the coupling and dissipative parameters, relatively, time t is normalized to the inverse plasma frequency ( = 2eI c /បC), the voltage-to the value 
in the S layer l by the voltages V l and V l + 1 in the neigh boring insulating layers, where Q 0 = εε 0 V 0 / . We con sider the periodic boundary conditions in this paper. The structure of the simulated CVC in the CCJJ+DC model is equidistant in agreement with the experi mental results [17] . The details of simulation proce dure are presented in [8, 18] . The manifestation of the TWB is shown in Fig. 1 , where we present the total branch structure of CVC for the stack with 10 coupled JJ at α = 1, β = 0.2. It was obtained by multiple sweeping of the bias current through the stack [7, 8, 19] . This CVC is characterized by switching all junctions to the rotating (R) state at The inset (a) enlarges the part of CVC correspond ing to the transition from the OB to another branch. As we can see, there is one more branch additionally to the OB. We prove below that this is the TWB. Such TWB was manifested in CVC of the stack with 10 JJ in [7] (see Fig. 5 ), but it was not discussed at that time. We would like to stress that TWB in CVC is not a spe cific for CCJJ+DC model only. Inset (b) shows the part of CVC calculated in the framework of the charge imbalance (CIB) model [13, 20] with nonequilibrium parameter η = 0.1 and the same other parameters. We see that it demonstrates the TWB as well, which is marked by arrow in the figure. The detailed descrip tion of the CVC, TWB and breakpoint features related to the CIB effect will be presented somewhere else.
To see the origin of TWB we investigate first a tran sition region in CVC near I c . In during of the sweeping bias current procedure we observe the jumps to the OB and TWB both from the zero voltage state directly and from the other branches of CVC. The inset (b) enlarges the part of CVC corresponding to this transition region. 
